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ONLINE TABLE 2:  GENETIC DEFECTS IN HUMAN MALE REPRODUCTIVE 
DISORDERS 
 
Abbreviations: HHG: hypogonadotrophic hypogonadism, CAH : congenital adrenal hyperplasia 
 
*case report 
** case report 
 
 

ABB GENE NAME TYPE OF MUT FUNCTION PHENOTYPE REF 
17HSDB
3 

17-beta 
hydroxysteroid 
dehydrogenase 3 

Missense   Steroid metabolism XY 
pseudohermaphroditism 

1 

ACE Angiotensin-
converting enzyme 

ACE-II polymorphism Conversion of 
angiotensinogen to 
angiotensin 

Posterior urethral valve 2 

ACE and 
TNF-
beta 

Angiotensin 
converting enzyme 
and tumor necrosis 
factor-beta 

polymorphisms ACE: Conversion of 
angiotensinogen to 
angiotensin, TNF-beta: 
cytokine 

Various sperm 
abnormalities 

3  

ACT activator of cAMP-
responsive element 
modulator in the 
testis 

single-nucleotide 
polymorphisms 

Phosphorylates CREM 
transcription factor 
(activation) 

Azoospermia , 
oligozoospermia 

4 

 AFL 
 

TFIIA-alpha/beta-
like  
factor gene 

2p21 
 

human spermatogenesis 
related gene, 
 

abnormal expression of 
AFL might be the 
partial cause 
for human infertility, 
may function in 
spermatogenesis, 
especially in 
spermiogenesis. 
 

5 

AHRR aryl hydrocarbon 
receptor repressor 

Arg554Lys 
polymorphism 

Repressor for aryl 
hydrocarbon receptor 

Micropenis 6 

AHRR aryl hydrocarbon 
receptor repressor 

Pro185Ala Repressor for aryl 
hydrocarbon receptor 

Micropenis 7 

AHRR aryl hydrocarbon 
receptor repressor 

Ala185Ala  Repressor for aryl 
hydrocarbon receptor 

Azoospermia or 
oligozoospermia 

8 
9 

AKAP3, 
AKAP4 

A-kinase anchor 
protein 3 and 4 

Deletion Adaptor protein, 
Kinase anchor protein 

Asthenozoospermia 10 

ALDH1
A2 

aldehyde 
dehydrogenase 1 
family, member A2 

Polymorphisms 
(various) 

Retinoic acid 
metabolism 

Spina bifida (erectile 
dysfunction) 

11 

ALG12  asparagine-linked 
glycosylation 12 
homolog 

301 G > A (G101R) 
mutation and 437 
G > A (R146Q) 
mutation 

Production of lipid-
linked oligosaccharides 

Micropenis 12 

AMH Anti-Mullerian 
Hormone 

Substitution/Deletion AMHR ligand 
glycoprotein hormone 

Persistent Mullerian 
duct syndrome 

13 

AMHR Anti-Mullerian 
Hormone Receptor 

Substitution/Deletion Transmembrane 
Receptor (Type II) 

Persistent Mullerian 
duct syndrome 

14 
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A-myb v-myb 
myeloblastosis viral 
oncogene homolog 
(avian)-like 1 

Deletion 
 

Regulator nuclear 
transcription proteins 

Degeneration of 
primary spermatocyte, 
arrest at pachytene 

15 

ApoA-I apolipoprotein A-I Deletion Lipid metabolism Amyloidosis causing 
infertility, 
macroorchidism, and 
hypogonadism 

16 

ApoA-I Apolipoprotein A-I Missense Lipid metabolism Testicular amyloidosis 17 
ApoB apolipoprotein B  insertion/deletion (I/D) 

polymorphism 
Lipid metablism Azoospermia and 

oligoasthenoteratozoos
permia  

18 

AR Androgen receptor Increased GGN repeats Steroid receptor Hypospadias, 
Cryptorchidism 

19 

AR Androgen receptor Mutation Steroid receptor TGCT 20 
AR Androgen receptor Substitution/Insertion Steroid receptor androgen insensitivity 

syndrome (AIS), 
infertility, 
cryptorchidism, 
gynaecomastia, low 
virilization or 
hypospadia 

21 

AR Androgen receptor Polymorphism Steroid Receptor Male Infertility 22 
AR Androgen receptor CAG expansion Steroid receptor Kennedy Disease, male 

infertility and defective 
spermatogenesis, CAH 

23 24 
25 

AR Androgen Receptor Missense mutations Androgen hormone 
receptor 

Impaired 
spermatogenesis 

21 

ART3 ADP-
ribosyltransferase 3 
gene 

SNPs Post-translational 
modification of 
proteins 

Azoospermia 26 

ARX Aristaless related 
homeobox 

Mutation Homeobox gene X-linked lissencephaly 
with ambiguous 
genitalia, 
cryptorchidism 

27 

ATF3 Activating 
transcription factor 
3  

3 common SNPs  Estrogen-responsive 
gene 

Hypospadias 28 

ATF3 Activating 
transcription factor 
3 

Up-regulation Estrogen responsive 
gene 

Hypospadias 29 

ATM Ataxia telangiectasia 
mutated 

mutations Ataxia telangiectasia Abnormal meiosis, 
germ cell apoptosis 

30 

ATPase 
6 

Adenosine 
triphosphatase 6 

Mutation  
T8821C 

ATP metabolism Severe oligospermia 31 

AURKC  Aurora kinase C Deletion/Frameshift 
single nucleotide 
deletion 

Kinase large-headed 
multiflagellar polyploid 
spermatozoa 

32 

AZFa 
(USP9Y/
DBY) 

Azoospermia factor 
a 

Deletion  spermatogenesis Sertoli-cell only 
syndrome, azoospermic 

33 

AZFb 
(RBMY) 

Azoospermia factor 
b 

Deletion  spermatogenesis severe oligozoospermia 
to azoospermia 

34 
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AZFB Azoospermia factor 
b 

Complete Deletion spermatogenesis Non-Obstructive 
Azoospermia 

35 

AZFc 
(DAZ) 

Azoospermia factor 
c 

Deletion 
gr/gr deletions, Partial 
deletions of the AZFc 
region of the Y 
chromosome 
 

spermatogenesis severe oligozoospermia 
to azoospermia 

36 

BHMT2 Betaine-
homocysteine 
methyltransferase  

742G-->A (R239Q) Folate metabolism Spina bifida (erectile 
dysfunction) 

37 

BIRC7/ 
LIVIN 

Baculoviral IAP 
Repeat-Containing 7 

Expression Inhibitor of apoptosis 
 

Testicular germ cell 
tumors 

38 

BOULE BOULE-like Splice variants mediator of meiotic 
transition 

Spermatogenic failure 39 

BPY2 Basic protein on Y 
chromosome, 2 

SNP spermatogenesis Sertoli-cell only 40 

BRCA1 Breast cancer 1 Polymorphisms 
(various) 

Tumor suppressor Spina bifida (erectile 
dysfunction) 

41 

BRCA2 Breast cancer 2 N372H polymorphism Tumor suppressor azoospermia or severe 
oligozoospermia 

42 

CATSPE
R2 

Cation channel, 
sperm associated 2 

Deletion  voltage-gate cation 
channel  

congenital 
dyserythropoietic 
anemia type I. 
Asthenoteratozoosper
mia 

43 

CATSPE
R2 

Cation Channel, 
Sperm Associated 2 

Genomic Deletion at 
15q15.3 

voltage-gate cation 
channel 

Deafness-infertility 
syndrome 

44 

CCL2 chemokine (C-C 
motif) ligand 2 

A(-2518)G promoter 
polymorphism 

Chemotaxis Spina bifida (erectile 
dysfunction) 

45 

CDY1 Chromodomain 
protein, Y-linked, 1 

Deletion chromadomain protein 
1 

Sertoli cell only, 
Hypospermatogesis, 
does not worsen DAZ 
deletion 

46 

CDY1 
 

chromodomain 
protein, Y-linked, 1 

single nucleotide 
variants (SNV) 
 

protein containing a 
chromodomain and a 
histone 
acetyltransferase 
catalytic domain 

azoospermia, 
cryptozoospermia  or 
severe oligozoospermia 
 

47  
 

CFL1 Human non-muscle 
cofilin 

rs652021, rs665306, 
rs667555, rs4621 and 
rs11227332 SNPs 

actin-depolymerizing 
factor 

Spina bifida (erectile 
dysfunction) 

48 

CFTR Cystic fibrosis 
transmembrane 
regulator 

Missense/Substitution membrane transport 
channel  

bilateral absence of vas 
deferens, infertile 

49 

CFTR Cystic fibrosis 
transmembrane 
regulator 

Mutation 
polymorphism 

Ion Channel  Congential Bilateral 
Absence of the Vas 
Deferens 

50 

CFTR Cystic fibrosis 
transmembrane 
regulator 

Polymorphism Ion Channel Congenital Bilateral 
Absense of the Vas 
Deferens 

51 

CFTR Cystic fibrosis 
transmembrane 

Polymorphisms 
 

Cystic fibrosis 
transmembrane 

Obstructive 
azoospermia, secretory 

52 
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regulator  gene   conductance regulator azoospermia and severe 
oligozoospermia, male 
infertility 

CHD7  Chromodomain 
helicase DNA 
binding protein 7 

Truncating/Missense DNA-binding protein CHARGE syndrome, 
delayed puberty, HHG, 
genital hypoplasia 

53 

Cited2 Cbp/p300-
interacting 
transactivator 

SNP (various) cAMP-responsive 
element-binding 
protein 

Spina bifida (erectile 
dysfunction) 

54 

c-KIT v-kit Hardy-
Zuckerman 4 feline 
sarcoma viral 
oncogene homolog 

Activating/Missense tyrosine-kinase 
receptor  

Germ cell tumors 55 

c-KIT v-kit Hardy-
Zuckerman 4 feline 
sarcoma viral 
oncogene homolog 

Activating mutation at 
codon 816 

Tyrosine kinase 
receptor 

Testicular germ cell 
tumors 

56 

CKMT1
B 

Creatine Kinase, 
Mitochondrial 1B 

Genomic Deletion at 
15q15.3 

Kinase Deafness-infertility 
syndrome 

44 

CLDN16 Claudin 16 ? Cell adhesion 
protein/tight junctions 

Severe oligospermia 
2 Brothers: case report 

57 

contacti
n 
associate
d 
protein-
like 3 

CNTNAP3 Disruption by 
46,XY,t(8;9)(p11.2;q1
3) 

Cell recognition within 
nervous system 

Exstrophy/epispadias 58* 

CREM cAMP responsive 
element modulator 

Insertion/Mutation/ 
SNP 

transcripton factor Round spermatid 
maturation arrest 

59 

CREM  cAMP responsive 
element modulator 

Deletion Activator isoform Round spermatid 
maturation arrest  

60,  

CTNNB-
1 

Beta-catenin Overexpression regulator of cellular 
differentiation 

Gonadoblastoma 61 

 Cx43 Connexin 43 deletion proteins that form gap 
junction channels 

Degenerated 
seminiferous tubules 
and impaired 
spermatogenesis 

62 

CYP11A
1 

Cytochrome P450, 
family 11, subfamily 
A, polypeptide 1 

Multiple mutations: 
missense; frameshift; 
splice site mutations;  

Converts cholesterol to 
pregnenolone  

Gonadal dysgenesis, 
XY-sex reversal, 
diminished 
steroidogenesis 
 

63 

CYP11B
1 

Cytochrome P450, 
family 11, subfamily 
B, polypeptide 1 

Multiple mutations: 
missense; nonsense; 
frameshift; splice site 
mutations;  

Steroid biosynthesis CAH, 
11beta-hydroxylase 
deficiency 

64* 
65* 
66* 
67* 
68* 
69* 

CYP11B
2/CYP11
B1 
chimeric 
gene 

Cytochrome P450, 
family 11, subfamily 
B, polypeptide 2 

Chimeric gene 
controlled by 
CYP11B2 promotor 
that does not function 
in the zona 

Steroid biosynthesis CAH 
11beta-hydroxylase 
deficiency 

65* 
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fasciculata/reticularis 
CYP17 Cytochrome P450, 

family 17, subfamily 
A, polypeptide 1 

Multiple mutations: 
duplication, frameshift, 
missense 

enzyme  female external 
genetalia, absence of 
sex steroids, 
CAH 
17 alpha-hydroxylase/ 
17,20-lyase deficiency 

70 
71* 
72* 

CYP19 P450, family 19, 
subfamily A, 
polypeptide 1 

Substitution enzyme  bilateral cryptorchidism 
(germ cell depletion), 
high FSH 

73 

CYP21 
5’ non-
coding 
region  

Steroid 21-
hydroxylase 

Mutation 
T295C 
A294C 
A283G 

5’ untranslated region 
of CYP21 

CAH 
21-hydroxylase 
deficiency 

74 

CYP21 Cytochrome P450, 
family 21, subfamily 
A, polypeptide 2 

Multiple mutations: 
point, deletion, splice 
site mutation, partial 
gene conversion, 
nonsense, missense, 
insertion  
 

Steroid biosynthesis  CAH, testicular tumor, 
21-hydroxylase 
deficiency 

75,76 
77,78 
79 80 
81 82 
83 84 
85*8

6 
CYP21A
2 

 

Cytochrome P450, 
family 21, subfamily 
A, polypeptide 2 

Multiple mutations: 
duplication, point, 
deletion, splice site 
mutation, partial gene 
conversion, nonsense, 
missense, insertion, 
premature stop codon  
 

Steroid biosynthesis CAH 
21-hydroxylase 
deficiency 

87,88

* 76 
89 
77 90 
91 92  
93*9

4 95 
79 77 
96 97 
91 
 

CYP21A
2 
Promote
r  

Promoter of 
cytochrome P450, 
family 21, subfamily 
A, polypeptide 2 

15 heterozygous 
variants 

member of the 
cytochrome P450 
superfamily of enzymes 

CAH 
21-hydroxylase 
deficiency 

98* 
99 

DAZ Deleted in 
azoospermia 1 

Deletion Deleted in 
Azoospermia 

Sertoli cell only, severe 
oligospermia 

100 

DAZ Deleted in 
azoospermia 1 

single nucleotide 
variants (SNV) 
 

RNA-binding protein 
important for 
spermatogenesis 

azoospermia, 
cryptozoospermia  or 
severe oligozoospermia 
 

47  
 

DAZL 
 

deleted in 
azoospermia-like 

polymorphisms, GR/GR 
deletion 
 

Y-borne testis-specific 
gene families of BPY2, 
CDY1, DAZ,  

Abnormal 
spermatogenesis 
Spermatogonial arrest, 
loss of germ cells and 
complete absence of 
gamete production  

101 

DAZL deleted-in-
azoospermia-like  

polymorphism 
Thr54Ala 

 spermatogenic failure 
in the Taiwanese 
population 

 

DBY DEAD box 
polypeptide 3, Y-
linked 

Deletion Dead boxy on the Y Sertoli cell only 102 
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DDX25 / 
GRTH  

Gonadotropin-
Regulated Testicular 
RNA Helicase 

SNP/ Missense 
mutation 

alteration of RNA 
secondary structure, 
such as translation 
initiation, nuclear and 
mitochondrial splicing, 
and ribosome and 
spliceosome assembly 
loss of GRTH 
phosphorylation 

Association of GRTH 
polymorphism with 
azoospermia/oligosper
mia 
Infertility in Japanese 
men 

103,1

04  

DDX4  DEAD (Asp-Glu-
Ala-Asp) box 
polypeptide 4 

Decreased expression putative RNA helicase oligozoospermic men 105 

DIABLO diablo homolog 
(Drosophila) 

Down-regulation Pro-apoptosis TGCT 106 

DNAI1 
DNAH5 
DNAH1
1  

Dynein 
 

Mutations Motor protein subunits Asthenozoospermia, 
reduced forward 
motility 

107 

DPPA2/ 
PESCRG
1/ ECSA 
  

Developmental 
Pluripotency 
Associated 2 
 

 pluripotent stem cell 
genes 

 reprogramming in 
development, late and 
abnormal 
gametogenesis,  

108 

DRFFY/
USP9X/ 
DFFRX/ 
FAF/ 
FAM 

Ubiquitin Specific 
Peptidase 9 

Deletion Homologous to 
Drosophila fat facets 
(faf) gene 

Azoospermia, 
hypospermatogenesis( 
retained DBY) 

109 

eEF1A Eukaryotic 
Translation 
Elongation Factor 1 
Alpha 1 

Increased expression Eukaryotic translation 
elongation factor 

testicular germ cell 
tumors 

110 

EFNB2 Ephrin-B2 deletion Cell-cell recognition Hypospadias & 
incomplete cloacal 
septation 

111 

EGFR  Epidermal Growth 
Factor Receptor 

Chromosomal 
polysomy/amplificatio
n 

epidermal growth 
factor receptor 

metastatic embryonal 
carcinoma 

112 

EIF5A2/ 
eIF-5A2 
protein 

Eukaryotic 
Translation 
Initiation Factor 
5A2 

   113  

eNOS Nitric-Oxide 
Synthase, 
Endothelial 

894G>T SNP Nitric oxide 
metabolism 

Spina bifida 114 
109 

ER alpha 
promote
r of  

promoter of the 
Estrogen Receptor 
alpha  

(TA)n repeat allelic 
variants 

Nuclear receptor association between 
higher TA repeat 
number and lower 
sperm production 

115  

ERCC1  Excision Repair 
Cross-
Complementing 1 

ERCC1 polymorphisms 
3 UTR (C8092A) 

DNA damage repair and 
genomic instability in 
germ cells excision 
repair cross 
complementation 
groups 1 & 2 

Polymorphism 
associated with an 
increased risk of 
idiopathic azoospermia 

116  
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ERCC1 
 

Excision repair cross 
complementation 
group 1 

ERCC1 polymorphisms 
3 UTR (C8092A) 

DNA damage repair and 
genomic instability in 
germ cells  

Polymorphism 
associated with an 
increased risk of 
idiopathic azoospermia 

116  

ERCC2/
XPD 

Excision repair cross 
complementation 
group 2 

Lys751Gln DNA damage repair and 
genomic instability in 
germ cells 

Polymorphism 
associated with an 
increased risk of 
idiopathic azoospermia 

117 

ESR1 Estrogen Receptor 1  Homozygous mutation 
C157T 

Estrogen receptor Fertility unknown 118 

ESR1 Estrogen Receptor 1 'AGATA' haplotype 
within a 50 kb linkage 
disequilibrium (LD) 
block 

Estrogen receptor 
alpha 

Hypospadias 119 

ESR1 Estrogen Receptor 1 C-A haplotype Estrogen receptor 
alpha 

Hypospadias 120 

ESR1 Estrogen Receptor 1 SNP12 (rs6932902) estrogen receptor alpha Cryptorchidism (Not 
associated with 
occurrence of 
cryptorchidism but  
with severity of 
cryptorchidism) 

121 

ESR1  Estrogen Receptor 1 g.938T>C  excess of homozygous 
infertile men for the 
ESR1 g.938T>C 
marker 

122  

ESR2 Estrogen Receptor 2 silent polymorphism 
RsaI (G1082A)  

 frequency of the 
heterozygous RsaI. AG-
genotype higher in 
infertile men 

123  

ESR2 Estrogen Receptor 2 (CA)n polymorphism 
in intron 6, SNP: 
rs2987983, 
Promoter single 
nucleotide 
polymorphism: 
rs10483774 

Estrogen receptor Hypospadias 124 

ERS1 Estrogen Receptor 1 AGATA haplotype Receptor for estrogen Micropenis 119 
FASLG Fas Ligand SNP in codon 844 Interacts with Fas to 

trigger apoptosis in 
some cell types 

genetic predisposing 
factor of idiopathic 
azoospermia or severe 
oligozoospermia among 
southern Chinese Han 
males , azospermia, 
oligospermia 

125 

FGFR1  Fibroblast Growth 
Factor Receptor 1 

Missense/Nonsense receptor tyrosine 
kinase 

Kallmann’s syndrome, 
cryptorchidism, 
microphallus, delayed 
or absent puberty  

126 

FGFR1 Fibroblast Growth 
Factor Receptor 1 

heterozygous nonsense 
mutation, Arg622X, 

Fibroblast growth 
factor receptor 1 

Autosomal dominant, 
normosmic 
hypogonadotropic 
hypogonadism 

127 

FGFR1 Fibroblast Growth Loss of function Fibroblast growth Kallmann’s Syndrome, 128 
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Factor Receptor 1 mutation factor receptor 1 cryptorchidism 
FGFR2 Fibroblast Growth 

Factor Receptor 2 
Polymorphism 
c.2454C>T 

Fibroblast growth 
factor receptor 2 

Hypospadias 129 

FKBP6 FK506 Binding 
Protein 6 

 FK506-binding domain 
and tetratricopeptide 
protein-protein 
interaction domains 

A of c.216C>A seems 
to be a protective 
factor for the 
development of male 
infertility 

130  

FKBP6 FK506 Binding 
Protein 6 

Polymorphism 245C --
> G (Y60X) 

FK506-binding protein 
6 

Azoospermia, meiotic 
arrest 

131 

FOXL2 Forkhead Box L2 aberrant intratesticular 
expression 

Ovarian somatic cell 
differentiation and 
further follicle 
maintenance 

Testicular cancer - 
JGCTT (juvenile 
granulosa cell tumor of 
the testis) 

132* 

FSHR Follicle Stimulating 
Hormone Receptor 

Heterozygous 
Activating Mutations 
A1700G, A567G 

Follicle stimulating 
hormone recpetor 

Active spermatogenesis 
in absence of 
gonadotropins 

133 

FSHR Follicle Stimulating 
Hormone Receptor 

Polymorphism Follicule stimulating 
hormone receptor 

Abnormal 
spermatogenesis 

101 

FSH�/ 
BRD2 

Bromodomain 
Containing 2 

Deletion/Frameshift FHSR ligand 
glycoprotein hormone 

azoospermia, small 
testes, absent or 
present puberty 

134 

G alpha 
12/ 
GNA12 

Guanine Nucleotide 
Binding Protein (G 
protein) Alpha 12 

Defective expression subunit of guanine 
nucleotide regulatory 
proteins 

spermatozoa with low 
motility 

135 

G alpha 
s/ HBA1 

Hemoglobin, Alpha Mutation (A366S) G (guanine nucleotide-
binding)-protein subunit 

Sexual Precocity/ 
testotoxicosis 

136 

GHR Growth Hormone 
Receptor 

S226I in WSXWS-like 
motif of GHR 

Receptor for growth 
hormone 

Micropenis 137* 

GNRHR Gonadotropin-
Releasing Hormone 
Receptor 

Missense g-protein coupled 
receptor  

complete to partial 
HHG 

138 

GNRHR Gonadotropin-
Releasing Hormone 
Receptor 

Ala129Asp/Arg262Gln Endocrine regulation hypogonadotropic 
hypogonadism 

139* 

GNRHR Gonadotropin-
Releasing Hormone 
Receptor 

R262Q mutation GnRH receptor isolated 
hypogonadotropic 
hypogonadism (IHH), 
oligospermia 

140* 

GP130 Leucine-Rich PPR-
Motif containing 

Decreased expression glycoprotein subunit 
130 

asthenozoospermic 141 

GPR54 G protein-Coupled 
Receptor 54 

Missense/Deletion/ g-protein coupled 
receptor  

idiopathic HHG, 
 small testes, 
sparse pubic hair, low 
levels of gonadotropins 
and sex steroids 

142 

GRTH Gonadotropin-
Regulated Testicular 
RNA Helicase 

SNP/Missense  testis-specific RNA 
helicase that is essential 
for completion of 
spermatogenesis  
RNA helicase 

SNP IVS6+55G-->T 
and c.852C-->T of 
GRTH gene may be 
associated with male 
infertility with 
azoospermia or severe 
oligozoospermia  

103  
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GSP/ 
GSM1 

Geniospasm 1 Activating mutation 
(R201C) 

alpha-subunit of the G 
alpha i2 protein 

Testicular Leydig Cell 
Tumors 

143 

GSTM1 Glutathione S-
Transferase M1 

Deletion (null) Glutathione transferase Increased DNA adduct 
levels in sperm 

144 

GSTM1 Glutathione S-
Transferase M1 

Polymorphism  Glutathione-S-
transferase 

DNA damage in sperm 145 

GSTM1 Glutathione S-
Transferase M1 

Polymorhism GSTM1 is involved in 
detoxification of 
carcinogens 

GSTM1 in association 
with mtDNA 4977 
deletion is significantly 
associated with 
infertility 
(oligoasthenoteratozoo
spermia) 

146  

GSTT1 Glutathione S-
Transferase Theta 1 

Null mutation  significant association 
between the null alleles 
of GSTT1 and 
idiopathic azoospermia 

147  

GSTT1 Glutathione S-
Transferase Theta 1 

Null mutation catalyze the 
conjugation of reduced 
glutathione 

oligospermia 147 

H19  Imprinted 
Maternally 
Expressed 
Transcript 

Undermethylation in 
sperm 

Imprinted genets Oligspermia 148 

H2AFX H2A Histone Family variants DNA repair to 
maintain the genomic 
integrity and ensure the 
proper meiotic process 

silenced during human 
meiosis 

149 

HBA Alpha-globin Inactivation/deletion 
(alpha-thalassemia) 

Oxygen delivery by red 
blood cells 

Spina bifida (erectile 
dysfunction) 

150 

HBA Alpha-globin  Inactivation/deletion 
(alpha-thalassemia) 

Oxygen delivery by red 
blood cells 

Micropenis 151* 

HBB Beta-globin Inactivation/deletion 
(beta-thalassemia) 

Oxygen delivery by red 
blood cells 

Spina bifida (erectile 
dysfunction) 

150 

HILS1, 
TNP1, 
and 
TNP2 

Histone Linker H1 
Domain, Transition 
Protein 1&2 

Decreased transcription Spermatid-specific 
linker histone H1-like 
protein (HILS1), 
transition proteins 1 
and 2 

asthenozoospermic 
men 

152 

HMGA1 High Mobility Group 
AT-Hook 1 

Overexpression Architectural factors Testicular seminomas 
and embryonal 
carcinomas 

153 

HMGA2 High Mobility Group 
AT-Hook 2 

Overexpression Architectural factors Testicular embryonal 
carcinomas and yolk 
sac carcinomas 

153 

HNF1B Hepatocyte Nuclear 
Factor-1 Beta 

Whole gene deletion Transcription factor Prune belly syndrome 154* 

HNF1B Hepatocyte Nuclear 
Factor 1 Beta 

Mutation Renal cysts and diabetes 
syndrome 

Atresia of the vas 
deferens 

155 

HOXA1
3 

Homeobox A13 TGG to TGA 
nonsense 

Homeobox 
transcription factor 

Hypospadias, 
as well as other defects 
of the uterus, bladder, 
ureter and distal limb 

156 
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HOXA1
3 

Homeobox A13 PolyA expansion Homeobox 
transcription factor 

Hypospadias 157 
 
 

HOXA1
3 

Homeobox A13 Missense/Nonsense Homeobox 
transcription factor 

Hand-foot-genital  
syndrome, hypospadias 

158 

HOXD1
3 

Homeobox D13 Polyalanine duplication 
band of nine additional 
alanine residues 

Homeobox 
transcription factor 

Hypospadias, 
hypoplastic 
synpolydactyly 

159 

HOXD1
3 

Homeobox D13 Missense mutation: 
180A>G (A60A) 

Homeobox 
transcription factor 

Cryptorchidism 160 

HSD3B2 Hydroxy-Delta-5-
Steroid 
Dehydrogenase 

Splicing mutation: 1, 
In-frame deletion: 1, 
Nonsense mutations: 3, 
Frameshift mutations: 
4, 
Missense mutations: 22 
( 

Steroid biosynthesis CAH 
3-hydroxysteroid 
dehydrogenase 
deficiency 

161 

HSFY2 Heat Shock 
Transcription 
Factor,  Y linked 2 

Deletion Heat shock protein Azoospermia 162* 

Hypac-
H4 and 
Lys12ac-
H4 

? Decreased histone-H4 
hyperacetylation 
(Hypac-H4) and lysine-
12 acetylation 
(Lys12ac-H4) 

lower sperm production 
in mixed atrophy 

163 

IL1B Interleukin 1, Beta IL-1beta Taq C-->T 
polymorphism 

Immune responses oligoasthenoteratozoos
permia 

164 

IL1RL1 Interleukin 1 
Receptor-Llike 1 

 pleiotropic cytokine activity of IL-1RA 
gene decreases along 
spermatogenic 
alteration in an 
inversely related 
manner with IL-1alpha  

165  

INSL3 Insulin-like 3 Substitution LGR8 ligand Insulin-
like hormone 

testicular dysgenesis 
syndrome, 
cryptorchidism  

166 

INSL3 Insulin-like 3 Missense mutation: 
V18M, R105H, C-19G 

Hormone that regulates 
testicular descent during 
fetal life 

Hypospadias, 
Cryptorchidism 

167 

INSL3 Insulin-like 3 Thr/Thr genotype of 
Ala60Thr 
polymorphism 

Hormone that regulates 
testicular descent during 
fetal life 

Susceptibility factor  
for development of 
cryptorchidism 

168 

 INSL3 Insulin-like 3 Three mutations were 
novel findings (R4H, 
W69R, and R72K) 

Insulin-like factor 3 testicular dysgenesis 
syndrome 

169 

JARID2 Jumonji, AT Rich 
Interactive Domain 
2 

SNP (various) Nuclear protein Spina bifida 170 

JUND* Jun D Proto-
oncogene 

Deletion proteins that contribute 
to the AP-1 
transcription factor 
complex 

Oligo-astheno-
teratozoospermia 

171 
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KAL1 Kallmann Syndrome 
1 Sequence 

Point/Deletion neural cell adhesion 
molecule 

Kallmann’s syndrome 
idiopathic HGG 

172 

KAL1 Kallmann Syndrome 
1 Sequence 

Mutation neural cell adhesion 
molecule 

Kallmann’s Syndrome, 
cryptorchidism 

128 

KIAA03
77  

Histidine Acid 
Phosphatase 
Domain Containing 
2A 

Genomic Deletion at 
15q15.3 

 Deafness-infertility 
syndrome 

44 

KIT 
AND 
KITLG 

v-Kit Hardy-
Zuckerman 4 Feline 
Sarcoma Viral 
Oncogene Homolog/ 
KIT ligand 

single-nucleotide 
polymorphisms (SNPs)  

KIT tyrosine kinase 
receptor and its ligand 
KITLG play a role in 
the survival and 
proliferation of germ 
cells 

association of the 
rs3819392 KIT 
polymorphism with 
idiopathic male 
infertility; 
rs10506957 KITLG 
polymorphism with 
infertile patients 

173  

KLHL10 Kelch-Like 10 Missense and splicing 
mutations 

Protein coding oligozoospermia 174 

KRAS v-Ki-Ras2 Kirsten 
Rat Sarcoma Viral 
Oncogene Homolog 

Mutation Oncogene Noonan syndrome, 
cryptorchidism 

175* 

KRAS 
(Chromo
some 12) 

v-Ki-Ras2 Kirsten 
Rat Sarcoma Viral 
Oncogene 

Activating mutations Oncogene Testicular germ cell 
tumors 

176 

LEP Leptin Missense LEPR ligand  
metabolic hormone 

absence of puberty, 
hypogonadsim, absent 
facial, pubic, and 
axillary hair, small 
penis and testes, 
gynecomastia, low 
testosterone, obese 

177 

LEPR Leptin Receptor Substitution class-1 cytokine 
receptor  

HHG, obese 178 

LHCGR 
 

Luteinizing 
Hormone/Choriogon
adotropin Receptor 

nonsynonymous 
polymorphisms, 
Single nucleotide 
polymorphism (SNP) 
S312N polymorphism 
in exon 10 

G-protein coupled 
receptor 1 

integrity of the 
luteinizing 
hormone/chorionic 
gonadotropin receptor 
(LHCGR) 
higher serum LH and 
FSH 
Association with 
spermatogenetic 
damage 

179  
 

LHCGR Luteinizing 
Hormone/Choriogon
adotropin Receptor 

Mutation LH receptor Male 
pseudohermaphraditism 

180 

LHCGR Luteinizing 
Hormone/ 
Choriogonadotropin 
Receptor 

G-->A mutation at 
position -1 at the 
intron 10-exon 11 
boundary 

Hormone receptor delayed puberty, 
micropenis, 
oligospermia 

181* 

LHCGR/
LHR 

Luteinizing 
Hormone/Choriogon
adotropin Receptor 

Missense g-protein coupled 
receptor 

XY pseudohermaphro- 
ditism, leydig cell 
hypoplasia; in less 
severe- micropenis or 

182 
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hypospadia  
 
 

LHCGR/
LHR 

Luteinizing 
Hormone/Choriogon
adotropin Receptor 

Activating g-protein coupled 
receptor 

precocious puberty, 
extremely rapid 
virilization 

183 

LHCGR/
LHR 

Luteinizing 
Hormone/Choriogon
adotropin Receptor 

Homozygous deletion 
of 5kb of exon 10, 
F194V mutation 

Leutinizing hormone 
receptor 

Leydig cell hypoplasia 
type II, delayed 
puberty, Male 
pseudohermaphroditism 

184 

LHX3 LIM Homeobox 3 Deletion/Substitution transcription factor HGG, micropenis 185 
L-VDCC L-type Voltage-

Dependent Ca2+ 
Channels 

Polymorphisms 
 

L-Type Voltage 
Dependent Calcium 
Channel 

Predictor of Successful 
Varicoceletomy 

186 

MAMLD
1 

Mastermind-like 
domain containing 1 

Missense mutation: 
1295T>C, V432A 

Transactivates Hes3 
promoter, augments 
testosterone 
production, SF1 target 
sequence 

Hypospadias 187 
188 

MAMLD
1 

Mastermind-like 
domain containing 1 

Deletion: 325delG, 
predicted to cause 
premature stop codon 
L121X 

Transactivates Hes3 
promoter, augments 
testosterone 
production, SF1 target 
sequence 

Hypospadias 187 
188 

MAMLD
1 

Mastermind-like 
domain containing 

Insertion: CAG-repeat 
amplification in the 
second polyglutamine 
domain 

Transactivates Hes3 
promoter, augments 
testosterone 
production, SF1 target 
sequence 

Hypospadias 187 
188 

MEI1 Meiosis Defective 1 SNPs T909G A1582G 
C1791A  C2397T  
C1791A SNP and 
C2397T SNP in exons 
9 and 14 

Meiosis defective 1 C1791A SNP and 
C2397T SNP in exons 
9 and 14 associated 
with azoospermia 

189 

MEST Mesoderm Specific 
Transcript Homolog 

Undermethylation in 
sperm 

Imprinted genets Oligspermia 148 

mFTR Methylene 
Tetrahydrofolate 
Receptor 

Polymorphism C677t Methylene 
tetrahydrofolate 
receptor 

Alters effects of folic 
acide and zinc sulfate 
on sperm 

190 

MID1 Midline 1 Scattered and consist of 
missense and nonsense 
mutations, insertions 
and deletions, either in-
frame or causing 
frameshifts, and 
deletions of either 
single exons or the 
entire MID1 coding 
region 

MID1 protein X-linked form of Opitz 
G/BBB syndrome (OS) 
– includes hypospadias  

191 

 MJD Machado-Joseph 
Disease 

CAG repeats (longer) trinucleotide repeat Azoospermia 192 

MLH1 MutL Homolog 1 Mutation (Unpublished 
observation, Lamb) 

Mismatch repair 
enzyme, homologus 
recombination 

recombination 
frequencies were 
reduced 

149 
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MLH3 MutL Homolog 3 Missense (2895T/C, 
2531C/T) and 
(IVS9+66G/A) variants 

Mismatch repair Azoospermia, primary 
meiotic arrest 

193 

MNX1/ 
HLXB9 

Motor Neuron and 
Pancreas Homeobox 
1 

c.584delA, 
p.H195fsX28 truncated 
mutation 

Homeobox gene Spina bifida (erectile 
dysfunction) 

194* 

MSY2 Y Box Protein 2 Polymorphisms a germ-cell-specific 
member of the Y-box 
family of DNA-/RNA-
binding proteins, 
functions as a 
coactivator of 
transcription  
 

impaired 
spermatogenesis 
 

195 

MT-
ATP6 

mitochondrially 
encoded ATP 
synthase 6 

Substitution/Missense Mitochondrial ATP 
synthase 

Varicocele and 
oligoasthenozoospermi
a 

196 

MT-
ATP8 

mitochondrially 
encoded ATP 
synthase 8 

Substitution/Missense Mitochondrial ATP 
synthase 

Varicocele and 
oligoasthenozoospermi
a 

196 

MT-CO1 
 
 

Mitochondrial  
cytochrome oxidase 
2 

Substitution/Missense/D
eletion 

Cytochrome oxidase I, 
2, ,  

Varicocele and 
oligoasthenozoospermi
a 

196 

MT-CO2 
 

Mitochondrial  
cytochrome oxidase 
I 

Substitution/Missense Mitochondrial genes, Varicocele and 
oligoasthenozoospermi
a 

196 

mtDNA Mitochondrial DNA Multiple deletions ? Male infertility 197 
mtDNA Mitochondrial DNA Deletion 

4977-bp 
Mitochondrial 
mutation 

Asthenozoospermia, 
oligospermia, infertility 

198 

MTHFR Methylenetetrahydr
ofolate Reductase 

677C-->T 
polymorphism, 80A--
>G (H27R) 
polymorphism, 1298 
A>C polymorphism, 
R293H 

Folate metabolism Spina bifida (erectile 
dysfunction) 

199* 
200 
201 
202 
203 
204*  
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 

MTHFR Methylenetetrahydr
ofolate Reductase 

677C->T  
polymorphism 

Folate metabolism Exstrophy/epispadias 199* 

MTHFR Methylenetetrahydr
ofolate Reductase 

677TT genotype Folate metabolism azoospermia 216 

MTHFR 
and 
DNMT3
b 

Methylenetetrahydr
ofolate and DNA 
Methyltransferase 3 
beta Reductase 

Polymorphism\case 
study 

DNA synthesis and de 
novo methylation 

Astehnozoospermia 146 
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MTHFR, 
MS and 
MTRR  

Methylenetetrahydr
ofolate Reductase, 
Methionine 
Synthase, MS 
Reductase 

MTHFR C677T, MS 
A2756G and MTRR 
A66G 

folate metabolism 
enzymes plays critical 
role in DNA synthesis 
and methylation  

MTHFR C677T, MS 
A2756G and MTRR 
A66G genotypes were 
independently 
associated with male 
infertility 

216  

mtIQ1 Motif IQ1 Down-regulation Regulation of 
spermatogenesis and 
sperm maturation 

cryptorchidism 217 

MT-
ND4 

Mitochondrially 
Encoded NADH 
Dehydrogenase 4 

missense mutation 
C11994T 

Mitochondrial function Oligoasthenozoospermi
a 

218 

MTR Methionine 
Synthase 

2756 AG 
polymorphism 

Homocysteine 
metabolism 

Spina bifida 219 
220 
221 
214 

MTR 
 

Methionine 
Synthase 

2756GG genotype Folate metabolism azoospermia 216 

MTRNR
1 

Mitochondrially 
encoded 12S RNA 

A1555G substitution Mitochondrial function Exstrophy/epispadias 222* 

MTRR Methionine 
Synthase Reductase 

66A>G polymorphism Homocysteine 
remethylation 

Spina bifida (erectile 
dysfunction) 

223 
221 
224 
213 
220 
219 

MTRR Methionine 
Synthase Reductase 

66GG genotype Folate metabolism oligoasthenoteratozoos
permia 

216 

NALP14 NACHT, Leucine 
Rich Repeat and 
PYD containing 14 

Missense/Nonsense cytoplasmic 
protein(part of 
apoptotic pathway) 
 

severe oligozoospermia 
to azospermia 

225 

NANOG Nanog Homeobox Overexpression Transcription factor 
related to pluripotency 
in embryonic stem cells 

Testicular CIS, 
intratubular germ-cell 
neoplasia unclassified 
(ITGCNU), seminoma 

226 

Nat1 N-acetyltransferase 
1 

C1095A polymorphism activation and 
deactivation of 
arylamine and 
hydrazine compounds 

Spina bifida (erectile 
dysfunction) 

227 

NCAM1 Neural Cell Adhesion 
Molecule1 

SNP rs2298526 Cell adhesion Spina bifida (erectile 
dysfunction) 

228 

ND4 NADH 
Dehydrogenase 
Subunit 4 

missense mutation 
C11994T 

Mitochondrial gene oligoasthenozoospermi
a in men from India 

 

NLRP14  NLR Family, Pyrin 
Domain Containing 
14 

 member of the NACHT 
nucleoside 
triphosphatase family;  

spermatogenic failure 225  

NR0B1 
encoding 
DAX1 
on 
chromos
ome 

Nuclear Receptor 
Subfamily 0, Group 
B, Member 1 

Duplication: 637kb 
tandem duplication 
containing DAX1 gene, 
4 MAGEB genes, 
CXorf21, GK and part 
of MAP3K7IP3 gene 

DAX1 is a dosage 
sensitive gene 
responsible for gonadal 
dysgenesis 

Isolated gonadal 
dysgenesis 
 

229* 
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Xp21.2 
NR0B1 
encoding 
DAX1 
on 
chromos
ome 
Xp21.2 

Nuclear Receptor 
Subfamily 0, Group 
B, Member 1 

257kb deletion 
upstream of DAX1 

DAX1 regulatory 
sequences 

Isolated gonadal 
dysgenesis 

230* 

NR5A1 
(Sf1) 

Nuclear Receptor 
Subfamily 5, Group 
A, Member 1 

Multiple mutations: 
missense, nonsense, 
frameshift , 
polymorphism  
 

Nuclear receptor TF 
SF1 (Steroidogenic 
factor 1) 

Susceptibility factor  
for development of 
cryptorchidism, 
gonadal dysgenesis 

231,2

32 
233 
234 
235* 
236* 
237 

NROB1/
AHC 

Nuclear receptor 
subfamily 0, group 
B, member 1 

Expression level nuclear hormone 
receptor superfamily of 
transcription factors 

Abnormal 
spermatogenesis in the 
human testis, and 
Sertoli cell-only 
syndrome and 
maturation arrest, 
adrenal hypoplasia 
congenita 

238 

NROB1/
AHC 

nuclear receptor 
subfamily 0, group 
B, member 1 

Duplication Transcription factor XY-sex reversal 239 

NROB1/
AHC 

nuclear receptor 
subfamily 0, group 
B, member 1 

Nonsense/Frameshift/ 
Deletion  

Transcription factor Failure to enter 
puberty, HHG, 
disorganized testis cords
  

240 

nuclear 
protamin
e ratio 
(P1/P2) 

Nuclear Protamine 
Ratio (P1/P2) 

variable length repeat 
(VLR), GAn, in the P2 
5' region 

protamine Infertility 241 

 OAZ3 Ornithine 
Decarboxylase 
Antizyme 3 

 antizyme that plays a 
role in cell growth and 
division by regulating 
the biosynthesis of 
polyamines  

-239 A/G in the 
promoter and 4280 
C/T, a missense 
polymorphism in exon 
5, may show evidence 
of association with 
male infertility 

242  

p57kip2 Kinesin Motor 
Domain Protein 

 KIP family cyclin-
dependent kinase (Cdk) 
inhibitor 

meiotic progression of 
early spermatocytes 
and cell cycle arrest and 
differentiation of 
spermatids 

243 

PATZ1 POZ (BTB) and AT 
Hook Containing 
Zinc Finger 

Up-regulation and mis-
localization  

Zinc finger protein that 
acts as transcriptional 
repressor; role in 
gametogenesis 

Testicular germ cell 
tumors 

244 

PAX3 Paired Box Gene 3 T-1186C 
(rs16863657), 
frameshift, and 
TCTCCGCCC 

Transcription factor Spina bifida (erectile 
dysfunction) 

245 
246 
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PCYT1
A 

Phosphate 
cytidylyltransferase 
1 

rs939883 SNP Phosphatidylcholine 
synthesis 

Spina bifida (erectile 
dysfunction) 

247 

PDGFRA platelet-derived 
growth factor 
receptor alpha 

various haplotypes Growth factor receptor Spina bifida (erectile 
dysfunction) 

248 
249 

PDIA3 
/ERp57 

Protein Disulfide 
Isomerase Family A 

Decreased expression human sperm acrosome 
proteins, which play a 
critical role in gamete 
fusion 

Infertility, decreased 
fertilization capability 

250 

PEMT Phosphatidylethanol
amine N-
methyltransferase 

Polymorphisms 
(various) 

Amino acid metabolism Spina bifida (erectile 
dysfunction) 

251 

 PHGPx, 
the 
product 
of gpx-4,  

Phospholipid 
hydroperoxide 
glutathione 
peroxidase 

No expression selenoprotein in sperm 
and is essential for 
hydroperoxide 
detoxification, 
formation of the 
mitochondrial capsule, 
and chromatin 
condensation 

Oligospermia 252  

PLOD1 Procollagen-Lysine 
1, 2-Oxoglutarate 5-
Dioxygenase 

Missense glycoprotein hormone pubertal delay, low 
testosterone, small 
testes, and arrested 
spermatogenesis 

253 

POR P450 
Oxidoreductase 

G539R Mutation Electron donating 
redox partner of 
P450c17 

CAH 
17alpha-hydroxylase/ 
17,20 lyase deficiency 

254* 

POU5F1 POU Domain, Class 
5, Transcription 
Factor 1 

Overexpression Transcription factor 
related to pluripotency 
in embryonic stem cells 

Gonadoblastoma 61 

POU5F1 POU Domain, Class 
5, Transcription 
Factor 1 

Overexpression and 
aberrant localization in 
the cytoplasm and 
nuclei of cells 

Transcription factor Seminoma 255 

PRKAR1
A 

protein kinase, 
cAMP-dependent 
regulatory, type I, 
alpha  

Haploinsufficiency  Transduction of  cAMP 
signaling 

structural defects in 
mature sperm and 
reduced fertility  

256*
* 

PRM 1  
 

Protamine 1  transversion  
c.102G>T , c.119G>A, 
p.Cys40Tyr missense 
mutation, , variants 
both 5' and 3' to the 
PRM1 open-reading 
frame  
 
 

condensing the 
spermatid genome into 
a genetically inactive 
state, 
arginine-rich DNA-
anchoring domains 
 

oligozoospermia 
associated with 
increased sperm DNA 
fragmentation, severe 
oligoasthenozoospermi
a,  
spermatogenesis 
 
 

257  
 

PROKR2 Prokineticin 
receptor 2 

Missense mutation in 
exon 2:  
T820A (Val274Asp). 

G protein-coupled 
receptor  

Kallmann’s Syndrome, 
cryptorchidism 

258 

PROP1  PROP paired-like 
homeobox 1 

Missense/Deletion transcription factor short stature, 
gonadotropin 
deficiency, absent 

259 
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puberty 
Protein 
phosphat
ase PP1 
gamma 2 

Protein phosphatase 
PP1 gamma 2 

Decreased activity serine/threonine 
phosphatase (PP1)  

Decreased motility 260 

PTBP2 
 

polypyrimidine tract 
binding protein 2 

polymorphisms 
 

Control of  the 
assembly of splicing-
regulatory proteins 

male infertility 
 

261 

PTPN11 protein tyrosine 
phosphatase, non-
receptor type 11 

Missense mutation - 
exons 7, 12 or 13 of 
the PTPN11 gene 

signaling molecules  Leopard syndrome, 
cryptorchidism 

262 

PTPN11 protein tyrosine 
phosphatase, non-
receptor type 11 

Gain of function 
mutation 

signaling molecules Noonan syndrome, 
cryptorchidism 

175* 

PWCR Prader-Willi 
syndrome 
chromosome region 

Deletion/Imprinting multiple genes Prader-Willi 
syndrome, HHG,  
incomplete pubertal 
development, small  
testes, cryptorchidism 

263 

RAF1 v-raf-1 murine 
leukemia viral 
oncogene homolog 1 

Missense mutation MAP kinase kinase 
kinase (MAP3K), 
which functions 
downstream of the Ras 
family of membrane 
associated GTPases  

Leopard syndrome, 
cryptorchidism 

262 

RBMX 
and 
RBMXL
9 

RNA-binding-motif 
on the X 
chromosome and its 
like sequence on 
chromosome 9  

deletions in or around 
RBMX and variants of 
RBMXL9 

 Association with non-
obstructive 
azoospermia 

264  

RBMXL
2/ 
HNRNP
G-T 

RNA Binding Motif 
Protein, X-Linked-
like 2 

Various SNP Nucleic acid binding Azoospermia 265 

RBMY1 RNA binding motif 
protein, Y-linked, 
family 1, member 
A1 

Deletion found in the AZFb 
azoospermia factor 
region of chromosome 
Y; role in 
spermatogenesis 

Sertoli cell only 266 

REG1 REGENERATING 
ISLET-DERIVED 1-
ALPHA 

Increased expression Reg I secretory protein Testicular cancer 
(seminoma) 

267 

RFC1 Reduced folate 
carrier 1 

genotype G80/G80 Folate metabolism Spina bifida 268 

RSPO1 R-spondin homolog 
(Xenopus laevis) 

Insertion G896 
Deletion of 2,752 bp 
(inc. exon4) 
Homozygous 286+1G-
A transition 

R-Spondin family 
member 1; secreted 
activator protein   

Sex reversal 269 

RXFP2/
LGR8/ 
GREAT 

Relaxin/Insulin-like 
Family Peptide 
Receptor 2 

Missense g-protein coupled 
receptor  

cryptorchidism  270 

RXFP2/
LGR8/G

Relaxin/Insulin-like 
Family Peptide 

Missense mutation: 
T222P 

G-protein linked 
receptor for INSL3 

Cryptorchidism 271 
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REAT Receptor 2 
 SABP secretory actin-

binding protein 
Increased expression localized on the sperm 

tail, mainly in the 
midpiece of the tail 

asthenozoospermia or 
oligoasthenoteratozoos
permia 

272 

SALL1 sal-like 1 
(Drosophila) 

frameshift Transcription factor Posterior urethral valve 
(Townes-Brocks 
syndrome) 

273* 

SDHA succinate 
dehydrogenase 
complex, subunit A, 
flavoprotein (Fp) 

SDHA SNP 
c.456+32G>A 

subunit of succinate 
dehydrogenase/complex 
II of the respiratory 
chain  

SDHA SNP 
c.456+32G>A is 
associated with 
impairment of sperm 
production 

274  

SHBG  
 

sex hormone-binding 
globulin 

SHBG(TAAAA)n allele 
with 6-10 repeats 

Androgen binding Association of short 
SHBG alleles with 
higher sperm 
concentration 

275  

SIM1 single-minded 
homolog 1 
(Drosophila) 

Deletion transcription factor Prader-Willi-like 
Syndrome, HHG  

276 

SOS1 son of sevenless 
homolog 1 
(Drosophila) 

Mutation ? Noonan syndrome, 
cryptorchidism 

175* 

SOX17  SRY (sex 
determining region 
Y)-box 17 

Overexpression Master regulator of cell 
differentiation 

Testicular CIS and 
seminoma 

277 

SOX2 SRY (sex 
determining region 
Y)-box 2 

Missense/Nonsense 
Frameshift/Deletion 

transcription factor  Anophthalmia- 
Esophageal-Genital 
Syndrome, cryptor- 
chidism, hypospadias 
and micropenis 

278 

SOX2 SRY (sex 
determining region 
Y)-box 2 

Overexpression Transcription factor 
related to pluripotency 
in embryonic stem cells 

Testicular embryonal 
carcinoma 

277 

SOX9 SRY (sex 
determining region 
Y)-box 9 

Nonsense/Inactivating DNA-binding protein XY-sex reversal 279 

SP1 Sp1 transcription 
factor 

 Transcription factor,  a 
zinc finger protein 

Germ cell development 
and differentiation   

280 

SPAG16 sperm associated 
antigen 16 

Heterozygous mutation 
affecting exon 13 
Frameshift c.[1464–
1465insC; 1469–
1470insA] 
(p.F489LfsX46). 

Axonemal protein: 
orthologue of the 
Chlamydomonas 
rheinhardtii central 
apparatus protein PF20 

Fertile, but reduced 
stability of proteins of 
the central apparatus of 
the sperm tail: two men 
Truncated Protein 

281 

SPATA1
2 

spermatogenesis 
associated 12 

Decreased expression Maintain the cell in a 
differentiated state 
and/or to suppress cell 
proliferation 

cryptorchidism 282 

SPATA1
6 

spermatogenesis 
associated 16 

 human testis-specific 
Golgi protein 

spermatogenic arrest 
and Sertoli cell-only 
syndrome 

283 

SPATA1
6 

spermatogenesis 
associated 16 

Homozygous mutation 
G848A 

Spermatogenesis 
specific gene 

Globozoospermia in 3 
brothers 

284 
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SRD5A  steroid 5-alpha-
reductase 1 

Point/Substitution isoenzyme ambiguous external 
genitalia, complete to 
partial virilization 

285 

SRY sex determining 
region Y 

Point/Deletion/ 
Frameshift 

transcription factor Swyer syndrome XY- 
sex reversal gonadal 
dysgenesis 

286 

SRY sex determining 
region Y 

Point mutations within 
HMG (homeobox) 
region causing 
missense/nonsense 
mutations 

Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 
 

287* 

SRY sex determining 
region Y 

Deletions within HMG 
(homeobox) region 

Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 
 

288 

SRY sex determining 
region Y 

Familial missense 
mutation: S3L 

Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 289* 

SRY sex determining 
region Y 

Frameshift mutation 
within HMG box: single 
nt insertion at codon 
89 causing premature 
stop codon at  103 

Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 288* 

SRY sex determining 
region Y 

Deletion Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 290 

SRY sex determining 
region Y 

Missense mutation 
upstream of HMG box: 
E38G 

Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 290 

SRY sex determining 
region Y 

Missense mutation 
upstream of HMG box: 
X387Y 

Sex-determining region 
of the Y chromosome 

Gonadal dysgenesis 290 

SRY 
promote
r 

sex determining 
region Y 

three base pair deletion 
in one of the Sp1 
binding sites 

SRY promoter XY Gonadal dysgenesis 291* 

StAR steroidogenic acute 
regulatory protein 

Missense/Deletion/ 
rameshift 

Mitochondrial 
mitochondrial 

congenital lipoid, et al. 
XY severely 
undervirilized impaired 
sex steroid production  
 
 

292 

STRC Stereocilin Genomic Deletion at 
15q15.3 

 Deafness-infertility 
syndrome 

44 

SYCP3 Synaptonemal 
complex protein 3 

heterozygous 1-bp 
deletion  

Synaptonemal complex 
protein 

azoospermia with 
maturation arrest 

293  

SYCP3/S
YCP1 

Synaptonemal 
complex protein 3 
and 1 

 synapsis meiotic arrest, 
azoospermic,  altered 
gametogenesis 

149 

T 
mtDNA 
Haploty
pes 

 Polymorphism Oxidative 
Phosphorylation 
System 

Asthenozoospermia 294 

TAF7L  TAF7-like RNA 
polymerase II 

sequence variant in 
exon 13 

transcription regulation 
factors  

Possible association 
with spermatogenic 
failure 

295  

T-box 3 TBX3 nonsense mutation 
(A817T, K273X) 

transcriptional 
repressor 

Micropenis 296 
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TCN2 Transcobalamin II 776C > G 
polymorphism, 777 CG 
polymorphism 

Vitamin metabolism Spina bifida (Erectile 
Dysfunction) 

297 
219 

Tektin-1 TEKT1 Mutation (A229V) Axonemal protein Isolated non-syndromic 
asthenozoospermia: 
case report 

107 

TFT Transcription factor 
T 

TIVS7 polymorphism Transcription factor Spina bifida 298 
299 

TGIF2L
X  

TGFB-induced factor 
homeobox 2-like, X-
linked 

mRNA levels Homeobox gene, 
transcriptional 
regulatory protein 

No TGIFLX gene 
expression in testes of 
nonobstructive 
azoospermia patients 

300  

TRIM37 Tripartite motif-
containing 37 

Frameshift peroxisomal protein Mulibrey nanism, HHG 301 

TSPY  testis-specific 
protein, Y-linked 

Copy number variation situated in the MSY 
(male-specific) region 
of the Y chromosome 

Significantly higher 
number of TSPY copies 
was found in infertile 
men   

302  

TSPY  testis-specific 
protein, Y-linked 

Increased expression Y-encoded testis-
specific protein 

Gonadoblastom, CIS, 
ITGCNU, and 
seminoma 

110 
303 

TSSK Testis specific 
serine/threonine 
kinase 

SNP c.-155C>G and 
c.765C>A 

specific kinase with 
exclusive expression in 
testis and involvement 
in spermatogenesis 

single nucleotide 
polymorphisms  
c.-155C>G and 
c.765C>A found only 
in infertile patients 
presenting azoospermia 
or severe oligospermia 
 

304  

TSSK4  Testis-specific serine 
kinase 4 

4 single nucleotide 
polymorphisms 

Spermatogenesis Infertility in Chinese 
men presenting severe 
oligozoospermia to 
azoosperima 

304 

TXNDC
3 

Thioredoxin domain 
containing 3 
(spermatozoa) 

Nonsense Mutation 
(p.Leu426X) and a 
Common Intronic 
Variant (c.271–27C>T)  

protein disulfide 
reductases 

Primary Ciliary 
Dyskinesia and male 
infertility 

305 

UBE2B 
 

ubiquitin-conjugating 
enzyme E2B 

5 substitutions, SNPs 
 

encodes ubiquitin 
conjugating enzyme, 
which is involved in 
DNA repair 
 
 

azoospermic, 
oligoasthenoteratozoos
permic and 
oligoasthenozoospermi
c 
 

306 

UBE2B ubiquitin-conjugating 
enzyme E2B 

CGG deletions in the 
promoter region  

E2 ubiquitin-
conjugating enzyme 
required for post-
replicative DNA 
damage repair 

Deletions associated 
with increased binding 
affinity for  SP1 and 
potentially required for 
alteration of UBE2B 
gene expression 

307  

UCP2 uncoupling protein 2  3' untranslated region 
deletion homozygous 
genotype (256/256) 
and A55V homozygous 
(Val/Val) genotype 

mitochondrial 
membrane transporter 
gene 

Spina bifida (Erectile 
Dysfunction) 

308 
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UPS9Y ubiquitin specific 
protease 9, Y 
chromosome 

Deletion 
4-bp deletion in the 
splice-donor site of 
USP9Y intron 7 

 Sertoli cell only 309, 
310, 
311 

 USP26 ubiquitin-specific 
protease 26 

single nucleotide 
polymorphisms   
 

a testis-specific and 
probably involved in 
the degradation of 
proteins  
 

Mutations in this gene 
might be associated 
with male infertility 

312 

USP26 
 

ubiquitin specific 
peptidase 26 

polymorphisms, GR/GR 
deletion 
 

 abnormal 
Spermatogenesis 
 

101 

UTP14c
  

U3 small nucleolar 
ribonucleoprotein, 
homolog C 

Substitution/Nonsense retroposon active 
retroposon, found 
within a widely 
expressed, putative 
glycosyl transferase-
containing gene, GT8, 
on human chromosome 
13 

severe oligozoospermia 
to azoospermia, 
mutation in 
nonobstructive, 
azoospermic/severely 
oligospermic males 
patients that introduces 
an in-frame stop codon 
truncating the UTP14c 
protein near the 
carboxyl terminus 

313 

UTY ubiquitously 
transcribed 
tetratricopeptide 
repeat gene, Y-
linked 

Deletion Ubiquitously transcribed 
tetratricopeptide repeat 
gene on Y chromosome 

Azoospermia, Deleted 
together with other 
AZFa genes 

102 

VANGL1 vang-like 1 V239I, R274Q, and 
M328T 

Cell orientation during 
morphogenesis 

Spina bifida (Erectile 
Dysnfuction) 

314 

WT1 Wilms Tumor 1 Splice mutation – 
intron 9 

Transcription factor, 
tumor suppressor, sex 
determination, essential 
for the maintenance of 
Sertoli cells and 
seminiferous tubules in 
the developing testes, 
SOX9 regulation 

Gonadal dysgenesis, 
Frasier Syndrome, germ 
cell tumors (esp. 
gonadoblastoma), 
hypospadias 

315 
316 

WT-1 Wilms Tumor 1 Inactivating transcription factor Frasier syndrome, 
intersex, 
gonadoblastoma 

317 

WT-1  Wilms tumor 1 Dominant negative transcription factor Denys-Drash syndrome 
pseudohermaphroditism
, ambiguous genitalia 

318 

XPC Xeroderma 
Pigmentosum, 
Complementation 
Group C 

Ala499Val (C>T) 
polymorphism 

Encodes protein: 
xeroderma 
pigmentosum, 
complementation 
group C 

azospermia 319 

XRCC1  X-ray repair cross-
complementing 
group 1 

polymorphism DNA repair genes Association of 
polymorphisms with 
idiopathic azoospermia 
in a selected Chinese 
population 

320 
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YBX2 Y Box Binding 
Protein 2 

SNP nucleic acid-binding 
protein 

abnormal 
spermatogenesis 

321 

YBX2  Y box binding 
protein 2 

single nucleotide 
polymorphisms 
 

Contrin, a Y box 
family of nucleic acid 
binding proteins 
 

severe defects in 
spermatogenesis, 
including azoospermia 
or severe 
oligozoospermia, and 
protamine deregulation.  
 

195 

ZNF214 Zinc Finger Protein 
214 

Insertion/Missense Zinc finger protein Beckwith-Wiedemann 
syndrome; Impaired 
spermatogenesis/ 
cryptorchidism 

322 

ZNF215 Zinc Finger Protein 
215 

Substitution/Missense Zinc finger protein  Beckwith-Wiedemann 
syndrome; Impaired 
spermatogenesis/ 
cryptorchidism 

322 
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Table 2: Chromosome Regions 
 

CHROMOS OME TYPE OF MUT PHENOTYPE REF 
45,X[7]/46,X,psu dic (Y)(pter-
>q11.2::q11.2-->pter) 

Pseudodicentric Y 
Deletion of DAZ 
and RBM1 

Early meiotic arrest 323 

45,XY,-14,der(18)t(14;18)(q11;p11.3)  Complex 
chromosomal 
translocation 

Infertility 324 

45,X/46,XY Mosaicism Micropenis 325* 
46 XY, 47 XY + 18 mosaic Trisomy Morphological and meiotic 

spermatogenetic impairment 
326* 

46,X,der(Y;12;15){t(Y;12)q11.23;q21.2);
t(inv(12);15) 
{(p11.2q21.2);q13};t(15;Y)(q13;q11.23)} 

Complex 
Chromosome 
Rearrangement 

Azoospermia 327 

46,XY,t(19;22) and 46,XY,t(17;21) reciprocal 
translocations 

Infertility 328 

46,XY,t(6;21)(p21.1;pl3) Translocation Oligoasthenozoospermia or 
Azoospermia 

329 

46,XY,inv(6)(p12q21) inversion Congenital bilateral absence of 
the vas deferens, late 
maturation arrest of 
spermatogenesis 

330 

[46,XY,inv(6)(p12q21)] 5T CFTR Pericentric 
inversion 

Testis atrophy, azoospermia, 
congenital bilateral absence of 
the vas deferens, Late 
maturation arrest 

330 

46,X,t(Y;1)(q12;q12)  Reciprocal 
translocation 

Azoospermia  331 

46,Y,t(X;20)(q10;q10), Translocation Severe oligozoospermia 332 
t(2;4;8)(q23;q27;p21)* significant 

chromosome 
abnormality 

Infertility 333 

t(4;6)(q12;p23)  
MBOAT1 

Translocation, 
gene disruption 

Azoospermia, Dauwerse-Peters 
Syndrome,  

334 

t(5;12) (p15.1; q21)  
balanced chromosomal translocation 

? Teratozoospermia (Tail Stump 
Syndrome) in two brothers: case 
report 

335 

t(5;12) (p15.1; q21) Balanced 
chromosomal 
translocation 

Tail stump syndrome in two 
brothers 

335** 

t(6;21)(p21.1;p13) * Familial (three 
brothers) 

meiosis in spermatogenesis and 
lead to infertility 

329 

t(7;16)(q21.2;p13.3) reciprocal 
translocation 

oligoasthenoteratozoospermia 336** 

t(8;13) reciprocal translocation Translocation Azoospermia 149 
t(8;15) (q22;p11)* equilibrated 

reciprocal 
autosomal 
translocation 

Infertility in 3 men 337* 

t(10;15) (q26;q12) Balanced 
Translocation 

High level of sperm aneuplidies, 
diffuse structural abnormaieis 

338 

t(17; 22) (q11; q12) * Balanced Oligoteratozoospermia 339 
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translocatin 
t(X;3) (q26;q13.2)  Familial azospermia 340 
t(X;18)(q11;p11.1) Translocation oligoasthenoteratozoospermia 341** 
All chromosomes Complete triploids 

(69XXY) 
Micropenis 342* 

343* 
Chromosome 1 del(1)(q24q25.3) Spina bifida (erectile 

dysfunction) 
344* 

Chromosome 1 Del(1)(q25q32) Prune belly syndrome, 
cryptorchidism 

345* 

Chromosome 1 1p21.1 deletion Exstrophy/epispadias 346 
Chromosome 1q41-44 Unknown-Linkage 

study 
Posterior urethral valve, Prune 
belly syndrome, cryptorchidism 

347* 

Chromosome 2 2q36 deletions Spina bifida (erectile 
dysfunction) 

348* 
349* 

Chromosome 2 der(2)inv(2)(q13q2
1)inv(2) 
(q21q24.2)ins(2)(q
24.2q33q35) 

Spina bifida (erectile 
dysfunction) 

350* 

Chromosome 2 Trisomy Spina bifida (erectile 
dysfunction)  

351* 

Chromosome 2 2p23-2pter 
trisomy 

Micropenis 352 

Chromosome 2q36-q37 Decreased copy 
number and 
expression 

Non-seminomas 353 

Chromosome 3 Proximal 3q 
microdeletion (2.5 
Mb de novo 
deletion on 
q13.11q13.12) with 
deletion of 
ALCAM and CBLB 
genes 

Cryptorchidism 354* 

Chromosome 3 der(3)del(3)(p26) 
dup(3)(p26p21.3) 

Spina bifida (erectile 
dysfunction)  

355* 

Chromosome 3 ins(3)(pter --> 
p25::q27 --> 
q21::p25 --> qter) 

Spina bifida (erectile 
dysfunction) 

356* 

Chromosome 3 3q25.3 --> q29 Spina bifida (erectile 
dysfunction) 

357* 

Chromosome 3 del(3)(q12.2q13.2) Exstrophy/epispadias 358* 
Chromosome 4  2.34 Mb terminal 

4p deletion 
Wolf-Hirschhorn syndrome, 
Hypospadias 

359* 

Chromosome 4 Deletion of 4q33 
[46,XY,del(4) 
(q33)] 

4q deletion syndrome, 
hypospadias 

360* 

Chromosome 4 Partial trisomy 
4(q31.3qter) due to 
unbalanced 
segregation of a 
maternal 
translocation 
(4;5)(31.3;p15.1) 

Cryptorchidism, multiple 
congenital defects 

361* 
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Chromosome 4q22 Overexpression Spermatocytic seminomas 353 
Chromosome 5 5q duplication Micropenis 362* 
Chromosome 5 Distal 5p deletion Azoospermia 363* 
Chromosome 5q23.2 Overexpression Spermatocytic seminomas 353 
Chromosome 6 6q interstitial 

deletion with 
breakpoints at 
q24.3-q25.2 

Cryptorchidism 364* 

Chromosome 6 6q25.3 deletion Spina bifida (erectile 
dysfunction) 

365* 

Chromosome 6 6q deletion Prune belly syndrome, 
cryptorchidism 

366* 

Chromosome 6 6q deletion Micropenis 367* 
Chromosome 6 Trisomy 6q25 to 

6qter 
Micropenis 368* 

Chromosome 6q24 Decreased copy 
number and 
expression 

Non-seminomas 353 

Chromosome 6p21.3 Gene deletion: 
produces haplotype 
with intron 2 splice 
mutation (IVS2-
12A/C>G) + 707-
714 deletion 

CAH 
21-hydroxylase deficiency 

369 
370 

Chromosome 6p21.3 Gene deletion: 
produces 
CYP21P/CYP21 
chimeric fusion 
gene 

CAH 
21-hydroxylase deficiency 

370 
371 

Chromosome 6p21.3 Gene duplication + 
gene deletion: 
(duplication of 111 
bases from codons 
21 to 57 inserted at 
codon 58 in exon 1 
of the CYP21 
gene) + (deletion of 
the CYP21P, XA, 
RP2, and C4B 
genes) 

CAH 
21-hydroxylase deficiency 

372* 

Chromosome 7 7q36-qter deletion Spina bifida (erectile 
dysfunction) 

373* 

Chromosome 7 partial trisomy 7q Micropenis 374* 
Chromosome 7 Paracentric 

inversion of 
chromosome 
7(q22-31) 

Azoospermia 375* 

Chromosome 7q32.2-q36.1 Susceptibility locus Hypospadias 376 
Chromosome 8 del(8)(q11.23q13.3

). 
Micropenis 377* 

Chromosome 9 Trisomy Spina bifida (erectile 
dysfunction) 

378* 
379* 

Chromosome 9 Pericentric Prune belly syndrome, 380 
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inversions and 
translocations 

cryptorchidism 381 

Chromosome 9 Inversion Prune belly syndrome, 
cryptorchidism 

382* 

Chromosome 9 Pericentric 
inversions 

azoospermic 383 

Chromosome 9p21 Overexpression Spermatocytic seminomas 353 
Chromosome 9p24  Deletion Gonadal dysgenesis 

 
384 

Chromosome 9q34.3  Unknown-linkage 
study 

Micropenis 385 

Chromosome 10 10q25.3 (unknown) Spina bifida (erectile 
dysfunction) 

386 

Chromosome 10 Ring chromosome Posterior urethral valve 387* 
Chromosome 10 10q26.1 deletion Posterior urethral valve 388* 
Chromosome 11 46,XY (Female), 

del(11)(p12p14.1) 
including WT1 and 
PAX6 

Gonadal dysgenesis – complete 
sex reversal, WAGR syndrome 

389* 

Chromosome 11 Deletion at 11p13 
(includes WT1 and 
PAX6 genes) 

WAGR contiguous gene deletion 
syndrome, cryptorchidism 

389* 

Chromosome 11 11q deletion Micropenis 390* 
Chromosome 11 11q duplication Micropenis 391* 
Chromosome 11 11q trisomy 

(11q12.1 to 
11q23.2) 

Micropenis 392* 
393* 

Chromosome 11 11q trisomy 
(11q23,2 to 
11qter) 

Micropenis 394 

Chromosome 11p11 Unknown Posterior urethral valve, Prune 
belly syndrome, cryptorchidism 

347* 

Chromosome 12 Gain of 12p Testicular germ cell tumors 395 
Chromosome 12 Amplification of 

12p 
Testicular germ cell tumors 396 

Chromosome 12 Ring chromosome Azoospermia 397* 
Chromosome 12 Ring chromosome 

12 
Oligospermia 397* 

Chromosome 13 Deletion of 9.5-Mb 
interval of 
13q33.3-q34 
delineated by 
markers D13S280-
D13S285; this 
spans 
approximately 8% 
of the chromosome 
and contains 20 
annotated genes 
(EFNB2 gene?) 

Hypospadias and other genital 
malformations 

398 
111 

Chromosome 13 Trisomy cryptorchidism 399 
Chromosome 13 Trisomy 13 Spina bifida (erectile 

dysfunction) 
400 
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Chromosome 13 13q33-34 Spina bifida (erectile 
dysfunction) 

401* 

Chromosome 13 Trisomy Prune belly syndrome, 
cryptorchidism 

402* 
403 

Chromosome 14 trisomy 14q32 Spina bifida (erectile 
dysfunction) 

404* 

Chromosome 14 Q22.1-22.3 
deletion 

Micropenis 405* 

Chromosome 14 Trisomy Micropenis 406 
407 
408* 

Chromosome 14 Supernumerary 
minute ring 
chromosome 14 

Azoospermia 409* 

Chromosome 14 supernumerary 
minute ring 
chromosome 14 

Male infertility, varicocele 409 

Chromosome 16 Duplication 
16q12.1-q22.1 

Spina bifida (erectile 
dysfunction) 

410* 

Chromosome 18 Trisomy 18p 
supernumerary 
marker 
chromosome 
(SMC) 

cryptorchidism 411* 

Chromosome 18 Trisomy Spina bifida (erectile 
dysfunction) 

412* 
413* 

Chromosome 18 Trisomy Prune belly syndrome, 
cryptorchidism 

414* 
415* 

Chromosome 18 18p deletion Micropenis 416* 
Chromosome 18 18p- Micropenis 417* 
Chromosome 18 ring 18q hypergonadotrophic 

hypogonadism 
418* 

Chromosome 20 Trisomy 20p 
46,XY,der(20)(pter 
--> q13.3::p11.2 --
> pter) 

cryptorchidism 419* 

Chromosome 20 Translocation or 
duplication 

Prune belly syndrome, 
cryptorchidism 

382* 

Chromosome 21 Trisomy Prune belly syndrome, 
cryptorchidism 

420* 

Chromosome 21 45,XY,-21/46,XY 
mosaicism 

Micropenis 421* 

Chromosome 22 47,XY,+der(22)t(1
1;22)(q23;q11) 

Emanuel syndrome, 
cryptorchidism 

422* 

Chromosome 22 Duplication 22q11 Cryptorchidism, symptoms of 
DiGeorge syndrome 

423* 

Chromosome 22 Trisomy 
(22)(q13.1-qter) 

Cryptorchidism, multiple 
congenital defects 

424* 

Chromosome 22 22q11 deletion Spina bifida (erectile 
dysfunction)  

425 
426 
427 
428 
429 
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Chromosome 22 Trisomy 22 Micropenis 430* 
Chromosome X dup(X)q26-q27 Spina bifida, erectile 

dysfunction 
431* 

Chromosome X Duplication in 
Xp22.31 

Wolf-Hirschhorn syndrome, 
Hypospadias 

359* 

Chromosome X Mosaic: 
46,XY[83]/47,XY,
+r(X)[17] 

Ullrich-Turner Syndrome, 
cryptorchidism 

432* 

Chromosome X 47,XXY or 
48,XXYY or 
48,XXXY or 
49,XXXXY 

Klinefelter syndrome, 
cryptorchidism 

433 

Chromosome X 48,XXYY XXYY syndrome, 
cryptorchidism 

434 

Chromosome X Xq28 duplication cryptorchidism 435* 
Chromosome X Xq duplication 

(dup(X)(q13.3q24)) 
Cryptorchidism, multiple 
congenital abnormalities 

436* 

Chromosome X Xq27 TGCT 437 
Chromosome X 49,XXXXY Micropenis 438* 

439 
440* 

Chromosome X Ring chromosome Micropenis 441* 
Chromosome X 45,X/46,X,i(Xq) Gonadal dysgenesis 442 
Chromosome X  Ring chromosome 

lacking XIST locus 
Prune belly syndrome, 
cryptorchidism 

443* 

Chromosome X Trisomy X Exstrophy/epispadias 444* 
Chromosome X 47XXY Klinefelter Syndrome, 

azospermia 
445 

Chromosome Xp11.21-11.23 susceptibility locus 
for sex 
reversal/gonadal 
dysgenesis 

Gonadal dysgenesis 446 

Chromosome Y Dicentric: 45, 
X/46, X, idic (Y) 
(q11.2) 

Hypospadias, Cryptorchidism 447* 

Chromosome Y 48,XXYY XXYY syndrome, 
cryptorchidism 

434 

Chromosome Y Microdeletions in 
regions AZFa, 
AZFb, AZFc or 
AZFb + c region 

cryptorchidism 448 

Chromosome Y Gr/gr deletion Two-fold increased risk of 
TGCT 

449 
450 

Chromosome Y 47XYY Exstrophy/epispadias 451 
Chromosome Y Yq deletion Micropenis 452* 
Chromosome Y 47,XYY Micropenis 453* 
Chromosome Y dic(Y)(p11) Micropenis 454* 
Chromosome Y 45,X/46,X,idic(Yp) Mixed gonadal dysgenesis 455 
Chromosome Y Yq11 deletions Idiopathic oligoazoospermia 456 

457 
Chromosome Y 45,X/46,X,psu 

dic(Y) (pter--
>q11.2::q11.2--

Mixed gonadal dysgenesis 458* 
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>pter) 
Chromosome Y i(Y)(p10) Azoospermia 459* 
Chromosome Y YqTER deletion Azoospermia 460* 
Chromosome Y dicentric Yq 

(p11.32) 
isochromosome 

Azoospermia 461* 

Chromosome Y  Dicentric Yp 
chromosome with 
45,X mosaicism 

Gonadal dysgenesis 462 

Chromosome Y ring(Y) True hermaphrodite 463* 
Chromosome Y ring(Y) Azoospermia 464* 
Chromosome Y Yp11 partial 

duplication and 
deletion 

Azoospermia 465* 

Chromosome Y  q arm 
microdeletions 

asthenozoospermia 466 

Chromosome Y satellited Y 
chromosome q arm 
(Yqs) 

oligoasthenoteratospermia 467* 

Chromosome Y 45,X/46,X(r)Y spermatogenic failure 468 
Chromosome Y Inversion asthenozoospermia 466 
Chromosomes 1 and 21 t(1;21)(q25;q22) Micropenis 469* 
Chromosomes 1 and 21 t(1;21)(q11;p13) Azoospermia 470* 
Chromosomes 1 and 21 46,XY,t(1;21)(q11;

p13) 
Azospermia 470* 

Chromosomes 1 and 22 t(1;22)(q11;p11) Azoospermia 470* 
Chromosomes 1 and 22 46,XY,t(1;22)(q11;

p11) 
azospermia 470* 

Chromosomes 1 and 6 diploid/tetraploid/t(
1;6) mosaicism 

Exstrophy/epispadias 471* 

Chromosomes 3 and 22 translocation 3;22 oligoasthenoteratospermia 472* 
Chromosomes 3, 8, and 16 t (3; 16; 8) (p26; 

q13; q21.2) 
Azoospermia 473* 

Chromosomes 4 and 12 t(4;12) (q35.1; 
q21.2) 

Micropenis 474* 

Chromosomes 4 and 15 T(4p-;15q+) Micropenis 475* 
Chromosomes 4 and 16 ins(4;16)(q26q28.1

; q12.1q12.2) 
Spina bifida (erectile 
dysfunction) 

476* 

Chromosomes 4 and 19 t(4p-;19p or q+) Micropenis 477* 
Chromosomes 5 and 12 t(5;12) (p15.1; 

q21) translocation 
tail stump syndrome 335* 

Chromosomes 5 and 17 t(5;17)(p15;p11) Micropenis 478* 
Chromosomes 6 and 11 t(6;11) with 

breakpoints at 
6q15 and 11p15 

Oligoazoospermia 479* 

Chromosomes 7 and 10 Chromosome 7: 24 
cM interval 
between D7S3056 
and D7S3051, 
chromosome 10: 
D10S1731 

Spina bifida (erectile 
dysfunction) 

480 

Chromosomes 7 and 16 t(7;16)(q21.2;p13.
3) 

Oligoasthenoteratozoospermia 336* 
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Chromosomes 7 and 8 7q36 deletion and 
8q24.3 duplication 
resulting from a 
distal 7q/8q 
translocation 

Cryptorchidism, multiple 
congenital defects 

481* 

Chromosomes 8 and 13 t(8;13) Azoospermia 149 
Chromosomes 8 and 9 t(8;9)(p11.2; q13) Exstrophy/epispadias 451 
Chromosomes 9 and 15 t(9;15)(p10;q10) Oligoasthenoteratozoospermia 482* 
Chromosomes 9 and 15 t(9;15)(p10;q10) oligoasthenoteratozoospermia 482* 
Chromosomes 9 and 22 t(9;22)(q21;q11.2) Infertility 483* 
Chromosomes 10 and 13 unbalanced 

translocation 
10p/13q 
(karyotype: 
46,XY,der(10)t(10;
13)(p15.1;q34)(D1
0S2488-
,D13S296+)) 

MR, growth retardation, 
multiple congenital 
malformations and CO 

484* 

Chromosomes 11 and 22 t(11;22)(q23;q11). Spina bifida (erectile 
dysfunction) 

485* 

Chromosomes 12 and 21 partial trisomy 12q 
(12q24.32-->qter) 
and partial 
monosomy 21q 
(21q22.2-->ter--
>qter) 

Micropenis 486* 

Chromosomes 13 and 14 45,XY,der(13;14)(
q10;q10) 

Azoospermia 487 

Chromosomes 18, X, Y Altered centromere 
position 

Male infertility 488 

Chromosomes X and 8 t(X;8)(p22;q11) Azoospermia 489 
Chromosomes X and 14 46,Y,t(X;14)(p11.

4;p12) 
oligospermia 490* 

Chromosomes X and 18 t(X;18)(q11;p11.1) Oligoasthenoteratozoospermia 341 
Chromosomes X and 19 t(X;19)(q22;q13.3) Azoospermia 489 
Chromosomes X and 20 t(X;20)(q10;q10) Oligozoospermia 332* 
Chromosomes X and 22 t(X;22)(q27;q121) Spina bifida (erectile 

dysfunction) 
491* 

Chromosomes Y and 1 (Y;1)(q12;q25) Azoospermia 492 
Chromosomes Y and 1 t(Y;1)(q11.2;p34.3

) 
Spermatogenic failure 493 

Chromosomes Y and 1 t(Y;1)(q12;q12) Azoospermia 331* 
Chromosome Y and 9 9q34.1-qter from 

unbalanced 
translocation from 
Chromosome Y 

Exstrophy/epispadias 494* 

Chromosomes Y and 13 Yp;13p Oligozoospermia 495* 
Chromosomes Y and 15 (Y;15)(q12;p11). Azoospermia 496 
Chromosomes Y and 22 t(Y;22)(q11.2;q11.

1) 
Azoospermia 497* 
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